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(54) Human powered hydraulic drive system 



<S7> Ahumanpov.redhydrauUcdrivesys^^^^ 

produce pu»satin g pressure ^XSSSSors S converted by freewheeling 
semi-rotary receiving actua ors "^J^^^23 ^pressure transformation subsystem can be 
clutches into unidirectional rotat.cn °\?*^™™^***utob\* for driving a bicycle but may also be 

exercising equipment. 
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iiitm.u i rmvnrrp hyit°* itt " RTVEaai£M 

mscUnery, personal transport and exercise equipment. 
Thehistoryof^bic^^P^ijlope^ 

ISWs »M> early mBhiiies °»7 6 ?^ c0 '^*^ Kb«*w. Son. recorded 
oat. on «ood lathes oiwated ~» rftradesnWinvalid carriages and the 
EfttZZ ^ prize awarded in 

T^mostsucc^^ 

causing the rear wheel to rotate via a chaindrrve^ The 

the rear wheel cog and a Chamwheel ^ P^. B ^^ ^ g Crard travel of 
imparts a torque to tibe chainwhed ^S^S^M rotation to 

the bicvele and its rider. In general this principle ot causing peuai 
^ctTor belt is used on the majority of modern equipment 

Theexplanationofthefea^ '^^J^^ 
fronS field of cycling and bicycles; however the technology employed is equally 

applicable to aU human powered inachinery. • « ro duce rotary 

Wording to the present invention ^^^^^^^ZJl 
motion. The conventional method of pedal ononis d^pe^vmn 

however, in that it is possible to operate the peaai crania ovo .. , 

zero d£ee position ^^tm^e^ tto degrees 
It is arranged that as one pedal is moved clockwise from say Njjg^^**^ 
Lo^e^ismoving'antidockw^ 

At one sta«eboth pedals will be at an angular position of zero f^^**^ -nL ~A*\ 
c^S^ontTpedals are constrained to -veino^e^ion. T^pedal 
cranks are attached to hydraulic rotary activators of a type which may be used angry or m 
multiples coupled to a common drive shaft. 

It is a feature of the invention, that in following the locus of motion^ the feet/legs are not 

vSine of action, more akin to the motion required to asce«i a g**^™^ 
when say the right foot is decerning the left foot is ascending P 05 * 011 
uZgTan arc of approximately 160 degrees. In comparison the of 
conventional chainwhed machines travel clockwise and contmuosry through a complete 

circle of 360 degrees. 



act ^us required by a ^^^^^^e ^STc^ exerted by 
noteworthy to mention, however, ^*^S!bSSS^ dead centre (TDC) to 
the push of a Human leg/foot f^^^^^^C^^^clockwise rotation. 
a position just before ^J*!£3£^ ^obtain if the foot could be 
Therefore h would seem that ^^^.^where pedal pressure and hence torque 
returned through a shorter distance to a position where peoa, 

input could be repeated. ^i^tion comorises of two hydraulic actuators 

Ttabydraufic drive system used » ^f^^^Tsingle hydraulic coupling 
coup^d mechanically, one ^^^ ^n^oT^haVis to say to provide 
n^ans is used between the actors to J°*^^ dcs< ^. fa addition each 
the opposing motion of the pedal ^ M ^°^^Lting (or "Push-Pull") 
hydrS^orbasanou^^^ 

hydraulic pressure a ff f ^^nX iSrS of tbe bicycle. Further it is possible 
actuators within the hub of ^^Sd^T(FWD) onty, rear wheel drive only, 
to switch pressure signals between front wnea u» v 

or both. ^^wonaltwo-wheel dtfvemeans, such as diains, push- 

The foregoing differs from more *£J^ U ^ vcd from the rear wheel. A 

rods or drive cables, where torque uiputtothe^issm ^ ^ 

nuun feature of this embodiment is ^^^^Srotary actuators contain 

completely independent f ^^aU^o roSeS aTdhS speeds, as would 
freewheel mechanisms; the wheels areaUowed to roxaic 

be required when negotiating a sharp J* 0 ^ for messure signals to have the same 
It isTgoieral characteristic rf*J**nS*5 5^ - o^or^ 
amplitude in all parts of tbe closed system^ ^^to** ^ at the hubs will be 
^ c where both bicycle wheels are ^^^^^chain or shaft drive 
equalized. In certain other traditional ™ ™ would be evident which 

^^slav^from^^ed, 

would tend to cause lower dove entity ™™J™ ^ ^em pressure 

In certain embodiments ^r^Z ^^ '^>s&>^ is capable of 

.gnalsbytheuseofa^ 

adjustment to provide different ratios oewecu 

wheels and the reciprocating m exemplar for the production of 

Although the foregoing uses a two-wheeled maenme as t0 produce 

rlry Motion from action of the 

similar action with the arm musdes^hus ^^^^icvdgs. 

who are physically challenged and rehant on where the air-screw 

The technology will also find Standi would be impractical 

motors (hydraulic actuators) may gTshafts. 

if the airscrews were driven by long fagr of dnve ^ ^ a resistivc device 

Another apphcation Srfto produce motion can be 

in an exercise machine. Various de^ot ^mia^ ^ 

programmed by the introduction of restnetors m tne nyorauu 
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referee to the accompanying .irawmg ■» 

Figure 1 - shows m perspective a baacbicydehyoiat^ drive system. 

^3-showsinsb.p.iBedptanv^^^^*' 

type of suspension unit 
p^^-s^s.sche^ofa^driv.^finedv^apres^^ 

transformer. 
Referingtothednw^^ 

actuators 12 and 14, which are driven by the ^ *° ™ oft he actuators and 

P™desa channel for hydraulic VT^^^^^^^ 12 and 14 are 
hence the motion ofthe pedal ^J^J^?^£^ns whhin 17 and 
fed via conduits 15 and 16 ^^^^^Trotation ofthe hub bearing 
20 provide a drive through ^ed m^h^^o Foduce ro & ^ 

unitlS. In order to balance ^^^°^ d ^ e ^^n^c form by Ftg.2. Fig.2 

function* 13. ^^^^^Z^Z^^^ 0 ^^ 
shows that a pressure pulse "P"tn to ACT-l > of round or rectangular 

•Pout from ACT.2. However the pistons 2 \^^^^ t ^^ [ . When operating 
cross-section, will maintain their ^^^f^^ ^draulic pressure 
normally "P'in and T'out are continuaUy alternating ^^^J ^ continuous 
pulses providedbythe pedal "^^^^S^e^e^tbVp^oSl and hub 18. 
rotation ofthe hub 18 via freewheeling clutches ^ J^^^ £~ of ^ driven 
Fig.3 showsasimpUfied plan view ^^KW 
actuators and wheel drive actuators assembled as a swivels. The 

to pedal lOCWsht) * may be seen that *' a ™T*™ m the pressure 

10(Left) moving to the opposrte -^Jl'XL m the pressure 
signal flow path that a tranfonraaon of*. flow ^ ""^J^ „ 4 7 ^ 

from the system as previously described. 



CLAIMS 

. ™wnhm«v be used to produce rotary motion in Human 

aviation and other machinery using leg or arm muscles. 

i -~~\ in rlaim 1 which uses at least one Human 
2 Ahydrauficdr^sys^emas^ 

powered redprocanng and ^^^S^^. dutches to produce rotary motion 
arive other hydraulic actuators which use freewfteeung 

in one direction only. 

, -~>a m flaim 1 or claim 2 which uses two input 
3. A hydnulk driv, ^-J^^SS^^*'" which may b« 



i m rfaim 2 or claim 3 where the pressure signals 
hydraulic actuators in a common or different locations. 



transformer sub-system. 



6. A. hydraulic drive system 
1 - 4 of the accompanying drawings 



substantially as described herein with reference to figures 
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